ci«>B*a*fffr (J p) oz) ^ <ft ^ $g (A) (iiwiwwuM 

168337 



A2 3B 4/044 

A23B 4/01 503A 



««« *«Ue 4 FD (* 8 H) 



(zoom*** 


#*¥6 -334536 




59308422S 










(22) aim b 






*-Sfjam:*SKW4 teho*** 








593064235 
















**n*«B*83 -38-32 








lU W A # 














<72)#W* 


* 3* t* * 








3(WfW««IX¥K3 -38-3Z 








*«± n « (*i«) 



(54) »I9!<Z>£*M £^A*tt(0ttte*«#J&JS#l£ 



(57) 

toft 9, j5KrtMrtCC«(»K|(C±fB^^-^(D5l 





*u * m * w tc *a o is u n & h ± e * * - ^ &a $ f * 

t *i J: 0 *AfflJlk^«tC Rff 

-JEMS -CifeFJKflK 0 /c*»<D A**&A#f * Jbld** 

(000 1] 
(0 00 2) 

-T6 -2 9 2 5 0 3^iLT«JKl/TTC»i. COJ:*>* 
J^r&ftfflJMttOftjS. gift. MWff&o&ftffl 
tlsXoMmf&tfrlfc^ WBV**<r>. J:!««a 




(2) HM?8-168 33 7 

2 

r. MafliK«ci:&AHit»^aii*:if5<»o-c*ft. 
Co o o 3 j c o**w* &oiesfs(c(»^£^.m^»[ 

Y^jii/To^3-cic^i,. *ti*saifc<K&4> 

cooo 4 j cn«Afm<cHnr«&. But, *#r. 

* a . ie o is o r f? -» /cXiicDttAWAttcc is t * r 
[0005] co&towtt. mmtc&nz£'*xA*:- 

Uc ri0-'-30 atom J 14, 3 *m*C*OW#<DK 

c*aar(o. 8««t) «c«r*tturd«[«a«:TV 
s. 

[0006] c os i aXttttA*&0*>* Jt 9 tc, i 
siff o 3 osiEE* r^«JE^«c^off Lfcta^tc. j?a 

^. Eft^SBOlf. »iSi*f4t4j*<a^igi^«*6. * 
4*(Ctt. 0. 5&{£(DWIir*>iJ2jUJE04»^±»3?a 

[0007] t>rtltel/t:fc. »)«S<D1-Z^ 

p.irwx^- ^ *s*i<c oil < ai8-r**<. *<?>»o*ia 

2B*niTCWtt7minaa-r««. 1 2WlMTtt»l 2ra 
id. 2 4i»n3T«»l 5mjnOjSatr*0 % W«©2^ 




[0 00 8] m>*^)ta>tfl^ttlfctttf)& 

[o oo 9 ] fei-h<D«*a»*. x*-*e>»att«:S* 

jt»cc»ar# &«K«cttWiBnciwf *c&*«r# 
i^tc, »E4*D£E*iaoJB-rfc*k:iKii zo 

[001 1 ) 

COO i 2 ) 




*JH¥ 8- 1 68337 

4 

-ftp*?? a JU» *c J: »-^»aCXJ*t»<rl»*U. 

nnkwcw 0 iE * ±bx * - *>&A»*i*#iH-r 

*i&o«iMMX»**u cruet 

jew*. ±R«waai««cln*"c, -JMKr&F'JK 
Ho^»©ft**tiA« j e:.bia^^«A^^- *« 

-eta 6*c Jt *) £^*U*»«c««M«tt c £ 
[00 131 £*>CC#(*WCC!&WT£i. *#»©#«£ 

*/c. Jb*ax*-?£©5n 1 oJtTtc«a2b/c^mw 

CM 141*. tt«03SAfl.l 5*Satf4t*«c. -eft6 

* - 1 3 K J: 6«Bt*MMC JL 0 «M3tt * 
t?X*-***£S ****** *h*«Ti*©iWKte± 

4 0oxii» J >iaK«iniw* ♦lew*^^ ^»^<os 
COO 1 5] ±KA^-**ir?6*l//c^*-*li. 



(4) 



fcHTB- 1 68 33 7 



^ * llu . . , .MBit >, y V *.<Dt± t * ° 

---- 

2w**Tt-*^. wow,***-'**"' 




(5) 

7 

[0 02 3) JL2a**-?n&«*3lCU:. EJtt* 

6lgCftSflM4 1 Z'AtSLXl***. C©*BJtliS3*t4 ltt. 
-WT«6«:* ^ *«A«3 2*— B».nMIC»< 

fiJAO/cft, P-IXttK. T**>*. fcWCJMAUfcx* 
-*£Aflf 3 2 -*©^**^#IC* 
Iti ;* * * C £ (C . X * ~ S Aft 3 2 %)KNMM 5 I * 
UK SiaHC-XWBW 5mm) ttttlMS* 

lc*»W4^*-^itAlt3 2CDiBift**5 0CCW % X*- 10 
^<D»7S5 I ##Af+3 20EWB (*¥ffl> 

[0 0 2 4 ] X 5 i©rr&&*i?. 
tf*< t PP^. H3«c*Kr»-c, 5ift/<iu^3 4 

K3 9££Aafi7L4 0tciti*$tf*<!;. S\£3 5tC^cW 

jnr^/c^^-^^^BE^tCcto^^-^ttAtts 
2£ifib-t:i*tti<*n*. c©^*-^oasB««:o]«i/< 

C0 02 5) .hteX-t-^&AifS 2 **J*3f*9tC 

JJ2fTi&«**3 Otcti. SX-t-frttAW 30 

3 2«rMilT4«V F7\4 4*tt-*/c*+#-/ K4 3 fctt 
ltri»*. c©IM/-/F4 3tt. #WK4 5Kj:Df7ii 

4 ) tt<fc*3X*-*&A*t3 ZtflWMrt^llAOfc 
ftlcTtt*HttT*IR*c«. H3fcSV*"J:5fcttAtt3 
2<Djfett*c2l»tt««C*0. fMttf^ K4 3#lMfc»tt 
4 i tft«CTlfcbrAP9MtC«lttUfc£t*>6tt. -t© 
ttK«:«#jLl/fct«i*c»#«ii. */cX*-?i£A*t3 

TX*— £ttA«"3 2 &ftCOh«ai»*J:6f **&©* "0 
WlLU X*-*flEAtf3 2CE>Jfe««Cittt»»»*«fK/-/ 
F4 3©/M K^4 4Kj*0fc«tctt. x*-*r£A«t 

10026] ,*i*f«c*f-r4^^-^©iTfeii**awt 

3 0^®Stt»«:*^. *«<0ISBtJ«:«l»8tft:, ± 
EIBIMWM 1 K**Jfc#M^©X*--*tiA*f3 2© 
»iJAiW«W*CM««>»^*'Tl>^5ct*«'C*& # c 50 




8«¥8- 16 833 7 

8 

©*ft£. ±S2ff //-f I--4 3 fcttfcOfc«te±*B««*:l'Sl 

[0 02 7] gam*ncsmKvrs%&tMcx*-9 
©watt. jsu*^rJtT««cittrr*©T. x*-s> 
ttAtt3 2©imn©nnBiRo s «»»W4 1 icjsafttft© 

C<t#-C**. ifiK. JbIEX*-*ttAtt3 2©MRR 

onB«cA***«ciaar * J: ^ tciottccBrf 

(0*028] (SU #««±«ClWB*lf»*fc* 

h _^ ^rfe<DfT«&^MR^A*<^^&. £tt© 
(CEUET -5 C i dt£4B r * h - 

[0 02 9] arc, *M^«c«jfiiJ/rfj*»tf**- 

UX. t»«njlb/<it^3 4«:4iWS«W.3 5©««aa e 

[0 0 3 0] £/8T$X*~^Q:Ait3Z©tII*- 
ffiAttJc*9JBirtMa:«*»*, x*-^©&Aff^, 
&\»3 2codli9tC«**«aSt**»6. gtfSlminMT 
**SI*tl». X*-^ttA»3 2II. »WMtCffi»*« 

mmr*0. ^nWi-Cte^AttAIWB^-jfcOtFrla 

[003 1 1 ttis. -»m^a©«©*8S\ 
©^ftKaAW-tfliitrt. BL8Elmm©ttl*«c»»* > 
6Att»14 0-l'5 0ftr*SW. 
fttCttA»*fTiito»fttc«. *aiom©lfl*«c* 
*i*a»ft4S0plltBBca4. C©fc*. 
Willi U. ttS^^lft^x^-^ttAttSZtrflAl/ 

ftAff3 2©»«tt. rt+tcx*- 




x«i*. WK^^-^^ntiL^i^HWccigi;)^ 

C3t*fc(,M2/£ (0. 8K£TF> tcWl^tt* 

&(;r, mm. trett. a >citz&titz>c± 
-ck. —an*. AncDiD9RraEffttoQk« t 

ft*, 

[0 03 3 J COtt»H«irc>fci&. i»35^-e-^fji^tt 
±tetoAtcttAUX. ^M^^O^>AOft«AOtta5« 

* J A««cw*3nr«c. we-x*-*4iertwc. two 

ICfatntt <tciCt ttftl». 




W *$M¥8- 1 6 8 33 7 

10 

[o o 3 s j ±xi,fd$ttxmjMBtv9i»mto 
!2**-^;Re*ft«i*i*. -eft *<e*t 

C003 7 ] 

3 Rc/E? 4 tc^r ^ ^ * * - ^ friitttC JtO^^aO 
W0«k:rr^ii^c. ^^-^iiAl+Jiiea^l ramc[> 

ariotc. o'crmousrw, 3-cr^2 5-3oe$ 



(7) 



11 



Afc*ri Alto* I • ^ B * fc. 

(0038] 

^ #r * * » * c ± # 

[mi ) Ti/dH«i©x*- 

{SI ] 



10 



*5M^8 - 1 6 8 3 3 7 
12 

[03] *jftWc«lftt«CfflO*^*-^»Tii»«>«ffi% 

[34] mx^-tn^******"****** 0 * 1 

[09 5 ] ^*-^JEA»«C*«.ft«^«-^ fi 



i 

2 
3 

22 
3 2 
5 1 



mz] 



40 

(mm) 

20 



— I dton 

3 aton 

»0 atom 

— 30 d ten 




S » '* * 
•§* (H) 



Z2 * 




0 



J/ 



31 



-30 



[06] 




PATENT ABSTRACTS OF JAPAN 



w 08168337 A 

(1 1) Publication number. v " 



(21) Application 
number: 



06334536 

(22) Application d ate: 19.12-94 
(30) Priority: 

(43) Date Of application 0 2 .07 .96 
publication: 

(84) Designated 
contracting states: 



(54) METHOD FOR 
HIGHLY EFFICIENT 
PRESERVATION 
TREATMENT OF FISH 

MEATS FOR EATING 
THEREOF RAW 
(57) Abstract: 

PURPOSE: To shorten the smoking 
treatment end curtog ttaes end 
rwUie more complete peroeation or 
_ n k* und a saline solution in 
^tut Smoking tre-tment 

of raw fish meats so as to impart 
•ntiseptic. steriliung and 

CONSnTUTlON: Smoke P"> d "« d 
by smoking a smokinK material is 
SLsed thwgh a filter to remove 

tar and malodor and the smoke a 

subsequently pull«d out wh.le 
intermittently repeatmg the 

Thereby, the bubbles 51 of the 
SoKedispersedlydm^to 

the fish meat M. Many injection 
needles for a saline solution 
bedside by side at the specific 

intei^ are stuck into the foh meat 

M and then pulled out while 
intermlttenUy repeating the 

discharging the saline iso utlon In a 
small amount out of the tips. 
Thereby, the saline ^"^"^ 
dispersedly driven into the fish 
meat. 

COPYRIGHT: (C^96.\PO 



(51) Intl. 
CI.: 



A23B 



7^ YAMAOKAKANEMITSU 

Applicant: ADACHI TETSUO 

(72 ) YAMAOKAKANEMITSU 

Inventor: ADACHI TETSUO 

(74) 

Representative: 



•4> c> i|i O i> O 



<r>oci>o<}>c)<hoC 



i 

A o o 



sk i 

' 1 1 i 
6 6 6 * 6«» 

— — N 



()<) cj? 

{ 1 1 

m c) <!> O 



O0> 



(!) 



(19) JAPANESE PATENT OFFICE (JP) 
(12) Official Gazette for Japanese Patents (B2) 
(11) Japanese Patent No. 2957912 



(24) Publication Date. July 23, 1999 
(45) Registration Date. October 6, 1999 

(5H Int. CI. 6 : Classificatio n Symbols: FI 

A 23 B 4/044 

A 23 B 4/04 503 A 

(58) Investigated Field (Int. CI 5 , DB name) 
A23B 4/00-4/32 

No of Claims: 4 (Total of 8 pages) 

(21) Application No.: Hei 6-334536 

(22) Filing Date: December 19, 1994 
(65)Kokai No.: Hei 8-168337 

(43) Kokai Date: July 2, 1996 
Examination Request: November 6, 1996 
(72) Inventor: Kanemitsu Yamaoka 

4-108 Hirahari, Tenpaku-ku, Nagoya-shi 

(72) Inventor: Tetsuo Adachi 

3- 38-32 Hayamiya, Nerima-ku, Tokyo-to 

(73) Grantee: 593084225 

Kanemitsu Yamaoka 

4- 108 Hirahari, Tenpaku-ku, Nagoya-shi 

(73) Grantee: 593084236 

Tetsuo Adachi 

3-38-32 Hayamiya, Nerima-ku, Tokyo-to 

(74) Agent: Hiroshi Hayashi, patent attorney, and 1 other 
Examiner: Natsuko Honma 

References Cited: Japanese Patent Application (Kokai) Nos. Hei 6-292503 
(JP, A), Hei 6-189672 (JP, A), and Hei 4-341 162 (JP, A) 

(54) [Title of the Invention] High-efficiency preserving treatment method for fish meat being 
eaten raw 




(57) Claims 

1 . A high-efficiency preserving treatment method for fish meat that is eaten raw, 
wherein in carrying about a smoke treatment by removing the tar portion and odor from 
smoke generated by burning a smoking material and bringing the smoke produced by it into 
contact with the fish meat, it consists of a smoke treatment process that inserts many smoke 
injection needles, arranged at a fixed interval in parallel, into said fish meat, draws out the 
abovementioned smoke injection needles while intermittently repeating the blowing of a small 
amount of bubble-shaped jets of the abovementioned smoke from the tip, so that bubbles of 
the abovementioned smoke individually penetrate the fish meat, and apply a preserving 
treatment to the fish meat. 

2. A high-efficiency preserving treatment method for fish meat that is eaten raw, 
wherein in addition to the smoke treatment process in the method of claim 1 , it has a salt- 
portion adding process, which inserts many saline-solution injection needles, arranged at a 
fixed interval in parallel, into the abovementioned fish meat and draws out the saline-solution 
injection needles while intermittently repeating the blowing of a jet consisting of a small 
amount of saline solution from the tip, so that the abovementioned saline-solution bubbles 
individually penetrate the fish meat, and apply a preserving treatment to the fish meat. 

3. A high-efficiency preserving treatment method for fish meat that is eaten raw, 
wherein in the method of claims 1 or 2, it houses the smoke passed through a filter in a gas 
bag and supplies the smoke to many smoke injection needles via the gas bag. 

4. A high-efficiency preserving treatment method for fish meat that is eaten raw, 
wherein in the method of any of claims 1-3, it houses the treated fish meat for 20 min to 2 h in 
a cooling chamber filled with a cooling smoke of 0-5°C, permeates the cooling smoke in 
contact with the fish meat from the outer surface, and simultaneously permeates and diffuses 
the smoke as bubbles into the fish meat via the smoke injection needles. 

Detailed explanation of the invention 

[0001] 

Industrial field of the invention 

The present invention pertains to a highly efficient method for preserving fish meat that 
is eaten raw and which is used as sliced raw fish and sushi. 




[0002] 
Prior art 

It has already been proposed as Japanese Kokai Patent Application No. Hei 6[1994]- 
292503 by these inventors that the quality of fish meat that is eaten raw, which is used as 
sliced raw fish and sushi, be maintained for a long time by a very-low-temperature smoke 
treatment. In the treatment for maintaining the quality of such fish meat, when the food 
sensations, e.g., taste, smell, etc., of the fish meat are considerably different from raw 
conventional fish meat, since the fish meat loses its product value in eating it raw, it cannot be 
utilized. The smoke treatment of the abovementioned proposal is completely different from 
the method used for the preservation of foods by the conventional smoke treatment (smoke- 
drying), and the sensations of food, e.g., taste, smell, etc., of the fish meat eaten raw are not 
particularly different from those of the conventional fish meat. The quality is maintained by a 
low-temperature smoke-drying within a range in which the fish meat can be sufficiently 
processed for eating it raw, such as sliced raw fish. 

[0003] 

In the smoking method of fish meat in the proposal of these inventors, that is, a 
very-low-temperature smoke treatment method, smoke is generated in a fixed temperature 
zone, and any unnecessary odor and tar are screened out through a filter. This is then cooled 
to 0-3 °C via a cooling pipe, guided into a hermetically sealed low-temperature smoking 
chamber, brought into contact with the cut raw fish meat arranged on a net-like shelf in the 
smoking chamber, and treated with the smoke at a very low temperature. In the method, 
when the fish meat is cut thin similarly to conventional sliced raw fish, the treatment can be 
completed in a relatively short time; however, when thickly cut meat is treated for a high- 
efficiency treatment, a considerable amount of time is required for the smoke to sufficiently 
permeate it. 

[0004] 

This is explained in more detail below. Figure 1 shows the state in which smoke 
permeates the fish meat (tuna) in an experiment of a very low-temperature smoke treatment 
conducted by the inventors. The abscissa indicates the permeation time of the smoke 
treatment, and the ordinate indicates the degree of permeation (permeation depth) of the 




smoke. The data show the same results after repeated experiments and show their average 
values. 

[0005] 

In this practical application, the fish meat is arranged on the net-like shelf and housed 
in the smoking chamber, with the smoking chamber being hermetically sealed and filled with a 
low-temperature smoke. The pressure in the smoking chamber is adjusted to the pressure 
shown by each curve. Also, " 10' 2 -30 atom" shown in the figure is an example in which the 
decompression and pressurization are repeated at the pressure required for both of 3 min each. 
The juice of the fish meat (tuna) used is gelled by dipping the fish meat in advance into a 
saline solution; the table-salt concentration is lowered by washing with water to the extent 
(0.8% or less) that a salty taste is not experienced, at which point the drip outflow is stopped. 

[0006] 

As seen from the experimental results of Figure 1, when the pressurization is applied at 
various pressures from 1 atm to 30 atm, a difference is brought about in the permeation rate in 
accordance with the temperature and pH of the fish meat itself, etc., as the temperature rises, 
the permeation rate tends to be accelerated. Also, although data are not shown in the figure, 
when the smoking chamber is decompressed, the permeation is accelerated, even by a 
decompression of 0.5 atm, compared with the abovementioned pressurization. Furthermore, 
when the decompression and pressurization are repeated, permeation of the smoke is further 
accelerated. 

[0007] 

The smoke is permeated relatively fast for the initial 1-2 h; however, after that, the 
permeation rate is greatly lowered. For example, at 1 atm, the permeation is about 7 mm for 
the initial 2 h, about 12 mm for 12 h, and about 15 mm for 24 h. With a permeation of about 
7 mm for the initial 2 h, after 24 h the permeation is up to 15 mm, which is only about twice as 
much Also, at 30 atm, the permeation is about 10 mm for the initial 1 h; however, 6 h are 
required for the permeation of 5 mm more thereafter. Therefore, the abovementioned smoke 
treatment cannot be applied to thick fish meat, for example, tuna with a thickness of 
15-10 cm. 



[0008] 




Thus, in thin fish meat, the smoke can sufficiently permeate the core of the fish meat in 
a relatively short time, however, if the thickness of the fish meat increases, its permeation time 
is greatly increased (the portion cannot be held at the freezing temperature during the 
permeation period). Furthermore, if raw fish meat is not kept in the frozen state, dripping 
occurs with the lapse of time, so that discoloration is caused and the taste and other sensations 
of the food are markedly lowered. Also, a decrease in the freshness over time cannot be 
avoided, and sanitation problems such as those caused by bacteria make the eating of raw fish 
difficult. 



[0009] 

From the above results, it is understood that in order to quickly complete the smoke 
treatment by accelerating the degree of permeation of the smoke, a method involving the 
repeating of decompression and pressurization is adequate. However, thick fish meat cannot 
be treated in a short time to a satisfactory degree and the dripping of the fish meat is excessive, 
so that problems are caused with regard to the sensation of the food, including the taste. At 
the same time, the apparatus used is complicated and expensive due to the repetition of the 
decompression and pressurization. Therefore, in order to maintain the taste and other 
sensation of the food equivalent to or greater than that of conventional sliced raw fish, the 
reduction of the smoke time and a more complete permeation of the smoke into the fish meat 
are essential conditions. 



[0010] 

On the other hand, the inventors confirm that the gelation of the juice of the fish meat 
caused by a table salt is rapidly advanced by the use of saline solution at concentration of 0.8% 
or less which is not apparent to the human tongue, but permeates the fish meat, so that the 
drip-stopping effect obtained is better than expected. Furthermore, it is confirmed that the 
taste is improved, compared with the conventional sliced raw fish. However, salting and 
desalting are required in the permeation of the saline solution, a considerable amount of time is 
required for a certain degree of permeation of the saline solution, and uniform permeation 
cannot be attained by this method. Unlike pork, fish meat cannot be salted and desalted for a 
long time. Due to the relatively short time characteristic, the salting and desalting cannot be 
utilized in eating raw fish. The reason for this is that the meat is swollen, so that it is not 
suitable for eating it raw. Since the permeation time is inevitably short, the salting and 
desalting reduce the quantity of the meat. Therefore, if the salting can be completed in a short 
time, the drip-stopping effect at the time of the smoke permeation treatment is obtained, so 
that the taste of the fish meat eaten raw can be greatly improved. 



[0011] 

Problems to be solved by the invention 

The technical objective of the present invention is to obtain a high-efficiency preserving 
treatment method for fish meat that is eaten raw, reducing the smoke treatment time for fish 
meat, reducing the salting time, and realizing a more complete permeation of the smoke and 
saline solution. 

[0012] 

Means to solve the problems and function 

The high-efficiency preserving treatment method of the present invention for fish meat 
eaten raw, to achieve the abovementioned objective, is distinguished by the fact that in 
carrying out a smoke treatment by removing the tar and odor from smoke generated by 
burning a smoking material and bringing the smoke obtained by it into contact with fish meat, 
it consists of a smoke treatment process that inserts many smoke injection needles, arranged at 
a fixed interval in parallel, into the fish meat, draws out the abovementioned smoke injection 
needles while intermittently repeating the blowing of a small amount of bubble-shaped jets of 
the abovementioned smoke from the tip, so that bubbles of the abovementioned smoke 
individually penetrate the fish meat, and applying a preserving treatment to the fish meat. 
Also, the present invention is distinguished by the fact that in addition to the abovementioned 
smoke treatment process, it has a salt-portion adding process that inserts many saline-solution 
injection needles, arranged at a fixed interval in parallel, into the abovementioned fish meat 
and draws out the saline-solution injection needles while intermittently repeating the jet of a 
small amount of saline solution from the tip, so that the bubbles of the abovementioned saline 
solution individually penetrate the fish meat, and apply a preserving treatment to the fish meat. 

[0013] 

The method of the present invention is explained below in further detail. First, in order 
to generate smoke with required components, smoke is generated by burning a smoking 
material at 250-400°C in a smoking chamber. For this purpose, a smoking chamber 1 as 
shown in Figure 2 is used. In the smoking chamber 1, a smoking stand 12 equipped with a 
heater 13 with a thermostat for burning the smoking material is installed inside its main body 
10, and the generation of smoke can be controlled by the heater 13 while measuring the 




smoking temperature. Also, in an air conditioner 14 installed above and below a door 1 1 of 
the abovementioned smoking chamber, several air holes 15 are installed, and a slidable 
adjusting plate 16 for adjusting the degree of opening of these air holes 15 is installed. Thus, 
the amount of air supplied for smoking can be adjusted, and the smoking material is burned at 
the required temperature using a small amount of air. The smoking temperature for generating 
the required smoke components is set by the temperature control of the abovementioned 
heater 13. 

[0014] 

The smoking material, as mentioned above, generates smoke at 250-400°C; it is 
known that the components of the smoke depend on the temperature at the time of burning of 
the smoking material. In the present invention, the temperature range of 250-400°C used to 
generate smoke was empirically and experimentally determined as the temperature for 
effectively generating the gas component suitable for the objective of the present invention. If 
fish meat is subjected to a smoke treatment, which will be mentioned later, using the smoke 
generated at a certain temperature, excellent antisepsis and sterilization effects are given, and 
the prevention of discoloration due to oxidation can be provided. As the smoking material, 
various kinds of trees used in smoke treatments can be used, and for example, evergreen oak, 
Japanese oak, Japanese beech, cherry tree, alder, Japanese linden, oak, walnut, Japanese 
chestnut, white birch, hickory, poplar, plane tree, and others can be used. 

[0015] 

The smoke generated in the abovementioned smoking chamber 1 is introduced into a 
smoke filter unit 2 installed in a smoke discharge passage of the smoking chamber 1, and the 
smoke generated is passed through a filter 22. The tar portion and odor of the smoke are 
greatly removed, and smoke containing components with high antisepsis, sterilization, and 
discoloration-suppression effects passes through. As the filter 22, various kinds of well- 
known filters are used alone for trapping relatively large smoke particles mainly composed of a 
tar portion, etc., and filters with different mesh sizes can be used together. The necessary 
number of filters 22 can be laminated and housed in a tube 21 with a fixed length and 
integrated. 




[0016] 

With the removal of most of the tar portion and the odor in the smoke by the filter 22, 
the smoke treatment is carried out by bringing the smoke into contact with the fish meat such 
as tuna, which is the object being treated. Antisepsis, sterilization, and discoloration- 
prevention effects are provided while essentially retaining the raw state without giving 
excessive odor, taste, or color. At the same time, in the range where the abovementioned raw 
state is maintained, an appropriate taste and odor can be provided. Also, carcinogenic 
substances, which are considered to be present in a large amount in the tar portion, can be 
removed. 



[0017] 

At the outlet of the smoke filter unit 2, a suction device such as a vacuum pump is 
connected via a pipe 23, and the smoke drawn by it is cooled by a cooler. The smoke is 
cooled at a very low temperature of generally 0-5°C, preferably 1-3°C, and the smoke is 
introduced into the cooling chamber used to temporarily house the fish meat for diffusing the 
smoke after the smoke treatment process. The smoke can be used to make contact with the 
fish meat in a subsequent smoke treatment process; however, since the treatment is completed 
in a very short time, the cooled smoke is not required in particular. 



[0018] 

As the cooler of the smoke, use can be make of a device, which is equipped with a 
serpentine cooling pipe through which the smoke drawn by the abovementioned suction device 
is passed into a cooling tank filled with a coolant, cools the smoke by passing it into the 
cooling pipe, and which then sends it as a 0-5°C smoke. Also, the smoke drawn by the 
abovementioned suction device is collected in a gas bag such as a vinyl bag or an appropriate 
container, stored in the cooler as needed, and cooled to about 0-5°C, with the gas bag or 
container connected to a smoke-supply port of the following smoke injector in the smoke 
treatment process. The cooled smoke that is collected can also be exposed to the fish meat. 
As explained above, it is not necessary to cool the smoke. 



[0019] 



In the smoke treatment process, considering that the degree of permeation of the 
smoke during the initial hour into the fish meat under any situation, such as normal pressure 




and pressurization, is 4 mm or more in the abovementioned experimental example, many 
smoke injection needles 32, arranged at a nearly fixed interval, in which the abovementioned 
degree of permeation is considered (for example, an interval of 5 mm), in parallel by the 
smoke injector 3 as shown in Figures 3 and 4, are inserted into said fish meat M, and a small 
amount of said smoke is ejected in a bubble form from the tip. A fixed amount of smoke is 
injected at a fixed interval by intermittently repeating the blowing of the bubble jet while 
drawing out the smoke injection needles 32, so that a small amount of bubbles of smoke is 
individually injected into the fish meat, thereby making the bubbles uniformly permeate and 
diffuse into the fish meat M from the inside. 

[0020] 

In the abovementioned smoke injector 3, as shown in Figure 4, many injection needle 
supports 3 1, on which many smoke injection needles 32 are installed in parallel (for example, 
at intervals of 5 mm), are arranged so that each injection needle 32 is positioned between the 
injection needle 32 on the adjacent injection needle supports 31, that is, so that the injection 
needles 32 are different from each other. Thereby, the abovementioned several tens to several 
hundreds of smoke injection needles 32 are regularly arranged in many rows and many 
columns in the injector body 30 consisting of the abovementioned many injection needle 
supports 3 1, and the smoke is injected at fixed intervals into the fish meat M into which the 
needles are inserted via through-holes inside the smoke injection needles 32. In each injection 
needle support 3 1, a smoke-supply pipe 33 is installed for introducing the smoke sent through 
the abovementioned smoke filter unit 2 or smoke cooler, or the smoke collected and stored in 
a gas bag, such as a vinyl bag. 

[0021] 

When the smoke from the abovementioned smoke filter unit 2 or cooler is introduced, 
the smoke pipe may be connected to the smoke supply pipe 33; however, in case the smoke 
housed and stored in the gas bag such as a vinyl bag is introduced, the gas bag is made to be 
able to attach and detach to and from the smoke-supply pipe 33 . As the smoke disappears, it 
is sequentially exchanged, and the smoke can be supplied to the smoke injection needles 32.1 
necessary, the smoke can be pressurized at about 5-10 kg/cm 2 by a pressurizer installed in the 
smoke-supply pipes 33, then supplied. 



[0022] 

In each of the abovementioned injection needle supports 31, as shown in Figure 3, a 
movable valve 34, constituted by arranging many gas chambers 35 with the capacity required 
for sending one smoke bubble in accordance with each smoke injection needle 32, is installed 
so that it is freely reciprocated in the arrow direction by a driving gear not shown in the figure. 
In each gas chamber 35 in the movable valve 34, a supply through-hole 38 connected and 
disconnected to and from the movable valve 34 to an individual flow passage 37 from a 
distributor 36 connected to the smoke-supply pipe 33 by the movement of said movable valve 
34, as well as an injection through-hole 40, connected and disconnected to and from an 
injection flow passage 39 connected to the smoke injection needle 32, are installed. The 
abovementioned individual flow passage 37 and supply through-hole 38 are connected when 
the movable valve 34 is positioned at one movement end (left end) and disconnected as shown 
in Figure 3 when the valve is positioned at the other movement end. Also, the injection flow 
passage 39 and the injection through-hole 40 connected to the smoke injection needle 32 are 
disconnected when the movable valve 34 is positioned at one movement end and the 
abovementioned individual flow passage 37 and the supply through-hole 38 are connected. 
On the contrary, as shown in Figure 3, they are connected when the individual flow passage 37 
and the supply through-hole 38 are disconnected. 



[0023] 

Furthermore, a driving part 41 for ascending and descending the injector body 30 is 
connected to the abovementioned smoke injector 3 by a driving gear not shown in the figure 
In the driving part 41, once the smoke injection needles 32 are deeply inserted into the fish 
meat M by its descending movement, each time a small amount of smoke is jetted 
intermittently, that is, in a bubble form from the tip of the smoke injection needles 32 inserted 
into the fish meat, the smoke injection needles 32 are driven a fixed distance (for example, 
5 mm) in the drawing-out direction from the fish meat M. As a result, as shown in Figure 5, in 
a passage trace 50 of the smoke injection needles 32 in the fish meat M, bubbles 51 of the 
smoke are injected in a state in which they are almost uniformly dispersed in the thickness 
direction of the fish meat on the surface (horizontal surface) of the injection needles 32. It is 
not necessary to intermittently drive the abovementioned driving part 41, and while driving it 
continuously, the smoke can also be injected at a fixed time interval. 



[0024] 

In the injection of the bubbles 51 of the smoke, the movement of the abovementioned 
driving valve 34 may be reciprocated in the arrow direction by the driving gear. In other 
words, in Figure 3, in a state in which the movable valve 34 is positioned at the left end, with 
the individual flow passage 37 and the supply through-hole 38 being connected, when the 
smoke pressurized in each gas chamber 35 is filled, if the injection flow passage 39 is 
connected to the injection through-hole 40 by moving the movable valve 34 up to the position 
shown in the figure, the smoke filled in the gas chamber 35 is sent out through the smoke 
injection needles 32 by its pressure. After sending out the smoke, if the movable valve 34 is 
returned to the left end, the individual flow passage 37 and the supply through-hole 38 are 
reconnected, and the smoke pressurized is filled into each gas chamber 35. 

[0025] 

Also, when the abovementioned smoke injection needles 32 are inserted into the fish 
meat, a needle guide 43 with a guide hole 44, into which each smoke injection needle 32 is 
inserted, is installed in the abovementioned injector body 30 to suppress bending or folding of 
the smoke injection needles. The needle guide 43 is held in the injector body 30 by a lifting 
arm 45 and controls the ascending and descending drive, when the smoke injection needles 32 
start to descend due to the driving part 41 so that they are inserted into the fish meat M, as 
shown in Figure 3, the needle guide is positioned near the tip of the injection needles 32. After 
the needle guide 43 descends with the driving part 41 and makes contact with the fish meat M, 
it is held in a state in which the position is stopped. Also, when the smoke injection needles 32 
are drawn out of the fish meat M, the fish meat is suppressed from being lifted by the smoke 
injection needles 32 by pressing the fish meat surface, and after the part close to the tip of the 
smoke injection needle 32 reaches the guide hole 44 of the needle guide 43, the needle guide is 
ascended with the smoke injection needles 32. 

[0026] 

In order to automatically inject the smoke into the fish meat, the smoke is injected into 
the fish meat while intermittently moving the fish meat M by a conveyor synchronized with the 
ascendance and descendence of the driving part 41 . The abovementioned injector body 30 is 
held in a fixed state; the mounting stand of the fish meat ascends and descends, so that an 
operation similar to the insertion of the smoke injection needles 32 into the fish meat M by the 



abovementioned driving part 41 can be carried out. In this case, the same movement of the 
abovementioned guide 43 is also carried out relatively to the abovementioned case. 



[0027] 

Since the bubbles of the smoke injected at a fixed interval into the fish meat are 
diffused in all directions into the fish meat, they can permeate all of the fish meat in 20 min to 
2 h, preferably 30 min to 1 h by an appropriate setup of the vertical and horizontal intervals of 
the smoke injection needles 32 and the injection intervals of the bubbles of the driving part 41. 
On the contrary, it is necessary to set the intervals of the abovementioned smoke injection 
needles 32 and the intervals between the bubbles, determined by the bubble jet intervals at the 
time of movement of the driving part 41, such that the bubbles permeate the entire fish meat in 
20 min to 2 h, preferably 30 min to 1 h. 

[0028] 

However, if the interval is reduced more than is necessary, not only are many more 
smoke injection needles required, but many more bubbles are injected. Furthermore, the 
pressure in the fish meat is raised by the smoke injection needles 3 1 and the bubbles 
introduced into the fish meat. Thus, it is necessary to appropriately increase the pressure to 
inject the smoke, which also has an influence on the needle strength or bending. On the other 
hand, if the injection interval of the bubbles is increased, needless to say, it takes time to 
permeate all of the fish meat. Therefore, it is necessary to appropriately set the interval, 
considering the operation temperature and other conditions. 

[0029] 

Also, the amount of smoke injected as bubbles into the fish meat is set at the minimum 
level required for permeating all of the fish meat in accordance with the capacity of the gas 
chamber 35 in the abovementioned movable valve 34, the pressure of the smoke supplied to it, 
etc If a mechanism capable of adjusting the capacity from the outside is installed in the gas 
chamber 35, the amount can be more simply adjusted. Since the bubbles of smoke completely 
disappear by the permeation of the fish meat, injecting more bubbles than necessary should be 
avoided. 




[0030] 

The diameter of the smoke injection needles 32 used is preferably set to 1 mm or less, 
considering damage traces remaining in the fish meat M by the injection needles, the injection 
pressure of the smoke, resistance to bending of the injection needles 32, etc. For the smoke 
injection needles 32, the diameter is preferably so fine that no damage traces remain in the fish 
meat M, however, even if needles made of a special steel with a high strength are used, when 
many injection needles are simultaneously injected into tuna with a thickness of 15 cm, the 
limit is the diameter with about 0.8 mm. If the diameter is not above the minimum, the 
injection needles are bent or folded, so that their use is difficult. 

[0031] 

Also, in ordinary tuna meat, if the injection needles are injected in the direction of the 
muscle fibers, the force exerted on one needle with a diameter of 1 mm is about 140-150 g; 
however, when the injection needles are injected in a direction perpendicular to it, the force 
exerted on one needle with a diameter of 1 mm is about 450 g. For this reason, it is 
understood that if the smoke injection needles 32 are inserted into thick fish meat from a 
certain direction, it is necessary to raise the strength of the injection needles 32. Also, as the 
shape of the injection needles 32, in order to cause the smoke to uniformly and rapidly diffuse 
and permeate into the meat, a bag needle shape as shown in Figure 6 is more preferably used, 
however, an ordinary injection needle shape which tip is obliquely cut may also be used. 

[0032] 

Next, a salt addition process carried out before and after the abovementioned smoke 
treatment process is explained. In the salt addition process, according to substantially the 
same method as the injection of the abovementioned smoke, a weak saline solution (if 
necessary, seasoning, spice, vitamin C, etc., can be included) is injected to the degree (0.8% or 
less) that a salty taste is not experienced due to the saline-solution injection needles, so that 
the taste is markedly improved and the gelation of moisture in the fish meat is rapidly 
advanced, thereby promoting the drip-stopping effect. In particular, with the addition of table 
salt, even if the meat portions are altered by the gelation of the abovementioned moisture, they 
can be treated such that traces of the saline-solution injection needles 32 are negligible. Also, 
as effects of the abovementioned addition of table salt, generally, improvement of the 
antiseptic preservation of the fish meat, exertion of the water retention and binding 
performance, fixing of the color of the fish meat, improvement of the flavor, etc., can be 



mentioned. It is thought that with regard to the fixing of the color and the improvement of the 
flavor mainly nitrates and nitrites, which are infinitesimal components in table salt, are 
responsible and that in the drip-stopping due to the exertion of water retention and the binding 
performance, the overall table salt product is responsible. 

[0033] 

For the salt addition, using a saline-solution injector with substantially the same 
constitution as that of the abovementioned smoke injector 3, in which only the objects being 
injected and the amount injected are different, many saline-solution injection needles arranged 
at a fixed interval in parallel are inserted into the abovementioned fish meat; while 
intermittently repeating the injection of a small amount of saline solution from the tip, the 
saline-solution injection needles are drawn out, so that the abovementioned small amount ,s 
discretely injected into the fish meat. The operation of the saline-solution injector is 
substantially the same as that of the abovementioned smoke injector. If the necessary amount 
of saline solution is injected into the fish meat in this manner, the salt can be completely 
permeated inside the fish meat similarly to the abovementioned smoke, without producing 
moisture at a higher than necessary amount into the fish meat, unlike salting, so that an 
excellent drip-stopping effect at the time of the permeation treatment of the smoke is 
performed. Also, the fish meat is not swollen and is suitable for sliced fish that is eaten raw. 

[0034] 

After the abovementioned smoke treatment and salt addition treatment, it is necessary 
to hold the fish meat for about 20 min to 2 h without freezing to completely make the injected 
smoke and the saline solution permeate and diffuse into all of the fish meat. In order to make 
an appropriate smoke permeate the fish meat surface during this period, the fish meat after the 
abovementioned treatments is preferably housed for 20 min to 2 h in the cooling chamber filled 
with a cooled smoke of 0-5°C. Thus, the low-temperature smoke in contact with the outer 
surface can permeate the outer surface of the fish meat, and the smoke and the saline solution 
injected as bubbles can permeate and diffuse into the fish meat, then be made to disappear. In 
this case, edible meats may be housed in a certain arranged state on the net-like shelves ,n the 
smoking chamber as in a conventional system and brought into contact with the cooled smoke 
introduced from the abovementioned smoke cooler. If smoke contact with the outer surface >s 
not required, the cooling chamber interior can also be in a simple temperature-controlled state 
without filling the cooled smoke into the abovementioned cooling chamber. 



[0035] 



Also, in the abovementioned smoke treatment process, salt addition process, and 
subsequent smoke and saline-solution permeation and diffusion process into the fish meat, it is 
not preferable to hold the fish meat at a high temperature. For this reason, it is preferable to 
treat the fish meat at a temperature of about 0-5°C. In particular, in the abovementioned 
smoke treatment process and salt addition process, since the treatment time is very short and 
the treatment of 1 min is possible, the fish meat may also be treated at room temperature. 
Also, in the smoke and saline-solution permeation and diffusion into the fish meat, since the 
time can be reduced as the temperature rises, the temperature should be appropriately set 
considering this aspect. Also, with respect to the abovementioned smoke and saline solution 
injected into the fish meat, the amount injected, the concentration, injection interval, etc., can 
be freely controlled by a computer, so that they can be instantly mechanically adjusted. 

[0036] 

With respect to the human diet, a diet without salt cannot be imagined at all, and it is 
not too much to say that salt is used in common cooking and seasoning products. Also, in 
vegetables and other kinds of various foods, the addition of table salt to the extent that no 
spice is affected extremely improves the taste of the foods. For example, it is effective for 
eggplants and cucumbers to be salted overnight to further improve their taste, instead of using 
them in a raw state without salt. This fact is the same for any form of cooking. The present 
invention utilizes the same principle, and instead of cutting raw fish and eating nontreated 
sliced raw fish by applying a soy source or Japanese horseradish, sliced raw fish with an 
improved taste corresponding to the seasoning of the eggplant overnight can be provided. 
Furthermore, this treatment can be realized while raising the preservation of the fish meat that 
is eaten raw. 

[0037] 

Practical example 

Next, a practical example of the high-efficiency preserving treatment method of the 
present invention is explained. Smoke generated by burning a smoking material in a smoking 
chamber as shown in Figure 2 was injected in large amounts into cut sections of tuna by a 
smoke injector as shown in Figures 3 and 4. Smoke injection needles with a diameter of 
1 mm were used, and their interval was set to about 5 mm in any direction. The interval of 
bubbles from the smoke injection needles was set to about 4 mm. Also, using a saline-solution 
injector with substantially the same constitution as that of the abovementioned smoke injector, 



0 8% saline solution wa^njected into the tuna immediately after^n^ injection of the smoke 
The permeation time of the smoke requires about 40 h at 0°C and about 
25-30 h at 3°C until permeation into the core of the raw tuna with a thickness of 3 cm. 
However, in this example, the injection of the smoke and the saline solution could be 
completed in several tens of seconds, and disappearance caused by their diffusion could be 
completed in about 30 min in a 3°C cooling chamber. Also, without the outflow of drips and 
the discoloration of the meat, a favorable sensation of food can be obtained, including the taste 
that is greater than that of conventional sliced raw tuna. Furthermore, even when the meat 
portions treated were cut, traces of the saline-solution injection needles as well as traces of the 
smoke-injection needles could not be seen with the naked eye. 

[0038] 

Effect of the invention 

As mentioned above in detail, according to the method of the present invention, a high- 
efficiency preserving treatment method that reduces the smoke treatment time and the salting 
time for fish meat and realizes a more complete permeation of the smoke and saline solution 
can be obtained. Also, with the abovementioned salt addition treatment, the taste offish meat 
that is eaten raw can be improved and the dripping of juice from the meat portions after the 
treatment is suppressed, so that traces of the saline-solution injection needles as well as the 
traces of the smoke injection needles could not be seen with the naked eye. 

Brief description of the drawings 

Figure 1 is a graph showing the change in state, in which smoke permeates fish meat in 
a very-low-temperature smoke treatment experiment conducted by the inventors, over time. 

Figure 2 is a cross section showing a smoking chamber used to generate smoke with 
the required components in the method of the present invention. 

Figure 3 is a cross section showing the constitution of a smoke injector used in the 
application of the present invention. 

Figure 4 is a bottom view showing the arrangement state of smoke injection needles in 

the smoke injector. 

Figure 5 is an illustrative diagram showing the injection state of bubbles of smoke into 
fish meat via the smoke injection needles. 

Figure 6 is a cross section showing the main parts of an example of the 
abovementioned smoke injection needles. 



Explanation of symbols: 

M Fish meat 

1 Smoking chamber 

2 Smoke filter unit 

3 Smoke injector 
22 Filter 

32 Smoke injection needle 

51 Bubble 



I aton 




Figure 1 

Key 1 Degree of permeation (mm) 
2 Time (h) 




Figure 2 




Figure 6 



